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Abstract: The European adhesion established the necessity of pollution decrease and an 
increase in air quality in our country, especially in large cities. According to this necessity, The 
Regional Agency of Environmental Protection from Cluj-Napoca, within a European Union project, 
benefited by five stations for air quality measured in Cluj region. One on the main air pollutants in 
large city is carbon monoxide. Thus in this paper, a study regarding carbon monoxide pollution in 
Cluj-Napoca, has been realized. CO measurements were carried out in January, February and March 
2011, daily at 14 o’clock, in the CJ1-Traffic Station from Cluj-Napoca. The study followed the 
maximum and minimum values of CO and the weekly evolution of CO concentration. According to 
the results a series of recommendations to the management of Cluj-Napoca City Hall has been 
elaborated. 
 
Key words: carbon monoxide, air pollution, CO measuring, pollution decrease, traffic station, 
Cluj-Napoca City Hall. 
 
INTRODUCTION  
 
In Cluj-Napoca City, as with other big cities worldwide, transportation activities are an 
important air pollution source, with a contribution between 65% and 80%.  
The European adhesion established the necessity of pollution decrease and an increase 
in air quality in our country, especially in large cities. According to this requirement, The 
Regional Agency of Environmental Protection from Cluj-Napoca, within a European founded 
project, benefited of five air quality stations for measurements in Cluj region. One on the 
main air pollutants in large city is carbon monoxide. 
 
MATERIALS AND METHODS 
 
The measurements of air pollution were carried out in January, February and March 
2011, daily at 14 o’clock in CJ1 monitoring station.  
The monitoring station is located near (25 m) a large road junction provided with a 
traffic roundabout, located in Marasti area, near apartments building 5B. 
The objective of these measurements was to monitor the values of CO and their 
evolution during January, February and March 2011, both daily and weekly. 
 
RESULTS AND DISCUSSION 
 
The results of the CO measurements during January, February and March 2011 are 
showed in Table 1. The chart of CO concentration variation during January, February and 
March 2011 is presented in figures 1-3. 
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Tab. 1 
The results of the CO measurements during January, February and March 2011,  
in CJ1 monitoring station, located in Cluj-Napoca 
 
Month January February March 
M.U. µg/m3 µg/m3 µg/m3 
Day Values Day Values Day Values Day 
1 0.305 Saturday 0.726 Tuesday 0.427 Tuesday 
2 0.502 Sunday 0.592 Wednesday 0.411 Wednesday 
3 0.612 Monday 0.476 Thursday 0.389 Thursday 
4 0.595 Tuesday 0.473 Friday 0.359 Friday 
5 0.597 Wednesday 0.387 Saturday 0.277 Saturday 
6 0.532 Thursday 0.286 Sunday 0.132 Sunday 
7 0.496 Friday 1.803 Monday 0.925 Monday 
8 0.402 Saturday 1.063 Tuesday 0.875 Tuesday 
9 0.387 Sunday 0.620 Wednesday 0.733 Wednesday 
10 0.438 Monday 0.577 Thursday 0.639 Thursday 
11 0.701 Tuesday 0.520 Friday 0.571 Friday 
12 0.881 Wednesday 0.232 Saturday 0.525 Saturday 
13 0.846 Thursday 0.303 Sunday 0.460 Sunday 
14 0.541 Friday 0.481 Monday 0.839 Monday 
15 0.378 Saturday 0.505 Tuesday 0.678 Tuesday 
16 0.207 Sunday 0.448 Wednesday 0.500 Wednesday 
17 0.579 Monday 0.403 Thursday 0.485 Thursday 
18 0.477 Tuesday 0.365 Friday 0.321 Friday 
19 0.437 Wednesday 0.337 Saturday 0.224 Saturday 
20 0.402 Thursday 0.282 Sunday 0.234 Sunday 
21 0.317 Friday 0.676 Monday 0.278 Monday 
22 0.199 Saturday 0.591 Tuesday 0.256 Tuesday 
23 0.203 Sunday 0.476 Wednesday 0.248 Wednesday 
24 0.689 Monday 0.504 Thursday 0.203 Thursday 
25 0.614 Tuesday 0.511 Friday 0.223 Friday 
26 0.572 Wednesday 0.476 Saturday 0.197 Saturday 
27 0.550 Thursday 0.409 Sunday 0.073 Sunday 
28 0.517 Friday 0.379 Monday 0.231 Monday 
29 0.496 Saturday   0.180 Tuesday 
30 0.383 Sunday   0.143 Wednesday 
31 1.231 Monday   0.206 Thursday 
Average  0.687  0.635  0.337  
Minimum  0.199  0.232  0.073  
Maximum 1.231  1.803  0.925  
No. of values 31  28  31  
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Fig. 1. The CO variation during January 2011 
 
 
Fig. 2. The CO variation during February 2011 
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Fig. 3.  The CO variation during March 2011 
 
Analyzing the results we can see that the maximum value of CO concentration (1,231 
µg/m3) in January 2011, was achieved Monday, January 31.  Usually, the weekly maximum 
value of CO, during the monitoring interval has been registered on Mondays. 
Higher values of CO were influenced by lower temperatures, which led to the use of 
more power for thermal heating of housing and social buildings. 
In February 2011, the highest value of CO air concentration (1,803 µg/m3) was 
achieved in the second week, on Monday. 
In first week from February, except Monday the values of CO varied normally 
between 0,4 – 0,7 µg/m3. In the third and fourth week, the CO has varied slowly between 0,3 
and 0,7 µg/m3.In February as in January, we consider that CO's values were significantly 
higher in cold days. 
During March 2011, the values of CO varied between 0,07 and 1 µg/m3. The 
maximum value (0,9 µg/m3) has been recorded on Monday, in the second week. In the first 
and fourth week of March 2011, the values of CO ranged between 0,07 and 0,5 µg/m3. In 
March as in January and February the highest values of CO were recorded on cold days. 
Analyzing the charts of CO variation during these three months (January, February 
and March 2011) we can see that the highest values of CO were recorded during February. 
The maximum value recorded (1,803 µg/m3) was measured on Monday, during the second 
week of February, and the minimum value (0,232 µg/m3) was recorded on a Saturday, in the 
second week of February. During January 2011, the maximum value of CO was measured 
Monday, 31st. The minimum value (0,199 µg/m3) of CO in January was recorded during the 
third week, on Saturday. 
Regarding March 2011, the maximum value (0,925 µg/m3) of CO was measured in the 
second week, on Monday and the minimum value (0,073 µg/m3) was recorded in fourth week, 
Sunday. 
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CONCLUSIONS AND RECOMANDATIONS 
 
In Cluj-Napoca City, as with other big cities worldwide, transportation activities are an 
important air pollution source, with a contribution between 65% and 80%. One of the main 
pollutants is CO. 
The study regarding CO emission in Cluj-Napoca City reveals that the CO 
concentration is higher in the first three working days of the week, due to heavy traffic 
throughout the city. The CO concentration decrease in weekends when the traffic is lower and 
it doesn’t exceed the allowed upper limit. 
Analyzing the measured values of CO in CJ1 Traffic Station from Cluj-Napoca, in 
January, the minimum values were measured on Saturday, January 22 (0,199 µg/m3), Sunday, 
January 23 (0,203 µg/m3) and Sunday, January 16 (0,207 µg/m3). In February 2011 the 
minimum value were recorded on Saturday, February 16 (0,232 µg/m3), Sunday, February 20 
(0,282 µg/m3) and Sunday, February 13 (0,303 µg/m3). The maximum value of CO in 
February was measured Monday, February 7 (1,803 µg/m3) and Thursday, February 8 (1,063 
µg/m3). 
The results of the measurements carried out in CJ1 Traffic Station during March 
revealed that the lowest values of CO were recorded Sunday, March 27 (0,073 µg/m3) and 
Sunday, March 6 (0,132 µg/m3). The highest values of CO during March was measured 
Monday, March 7 (0,925 µg/m3), Monday, March 14 (0,839 µg/m3) and Wednesday, March 9 
(0,733 µg/m3). 
To accomplish medium-term priorities set by the Government Programs 2009-2012, 
and other public policy documents and institutional commitments (sector strategies, national 
development plans, development programs) to reduce pollution, including CO, our 
recommendations to Cluj-Napoca City Hall, are: 
the modernization and augmentation of public transport infrastructure in order to 
improve the quality of services, traffic safety and security, environmental quality and to 
ensure the interoperability of transport; 
the improvement of competitively and the liberalization of public transportation, with 
mandatory enforcement of pollution reduction; 
the approval of the taxi operation only to hybrid diesel-electric or minimum Euro 4 - 
Euro 5 pollution norm compliant vehicles, as it is already the case in many cities worldwide. 
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